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(54) MOBILE COMMUNICATION DEVICE, MOBILE DATA COMMUNICATION METHOD, AND 
RECORDING MEDIUM 



(57) PAD 1a of data-processing-terminal-interface 
13 has a packet assembling/disassembling function for 
the protocol for data-link layer A and the protocol for 
data-link layer B. The protocol for data-link layer A45 of 
data processing terminal 1 1 prescribes that a frame, in 
which data transferred from the upper layer is inserted 
between flag sequences 31 with a prescribed bit pat- 
tern, be transmitted usually, and that flag sequences 
without data transmission be transmitted when there is 
no data requiring transmission during communication. If 



flag sequences 33 are transferred from data processing 
terminal 11. PAD 1a deletes a part or all of flag 
sequences 33 and does not transfer them to wireless 
communication unit 12. Consequently, a part or all of 
the flag sequences are not transmitted to the wireless 
communication channel. Therefore, power consumption 
by a wireless mobile station device or the like may be 
reduced, and the wireless channel may effectively used. 
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Description 
TECHNICAL FIELD 

[0001 ] The present invention relates to a mobile data 
communication technique, and more specifically, to a 
mobile communication device and a method for mobile 
data communication which are suitably employed in the 
beneficial utilization of a wireless communication chan- 
nel, the technique, device and method also reducing 
power consumption in wireless communication units. 
The present invention also relates to a storage medium 
wherein a program for executing the method is stored. 

TECHNICAL BACKGROUND 

[0002] A typical data-communication mobile station 
device used for mobile data communication systems 
has the structure shown in Figure 15. In Figure 15. data 
processing terminal 1 1 is, for example, a computer in 
which an application is processed. Wireless communi- 
cation unit 12 is, for example, a wireless mobile station 
device which can transmit data via a wireless channel. 
As shown in Figure 16. there is another type of data- 
communication mobile station device, in which data 
processing terminal 11 is connected with a wireless 
communication unit 12 via a data-processing-terminal- 
interface 13, which functions as an adapter or interface 
for data transformation between data processing termi- 
nal 1 1 and wireless communication unit 12. 
[0003] Figure 17 represents the reference model for 
OSI (open systems interconnection). Figure 18 repre- 
sents a frame format transmitted and received in the 
HDLC (high-level data link control) procedure. HDLC is 
the usual communication protocol used between data- 
link layers 21 in the OSI reference model devices shown 
in Figure 17. HDLC is a widely-used protocol: e.g., the 
point to point protocol (PPP) being in compliance there- 
with. As may be clearly understood from Figure 18, a 
transmitting device, in which data processing terminal 
1 1 is accommodated to HDLC. forms a frame such that 
data for transmission is inserted between two fields of 
flag sequence 31 having a prescribed bit pattern. The 
transmitting device then transmits the formed frame, 
thereby sending the subject data. Flag sequences 31 
may be used as a signal to synchronize the frame oper- 
ations of the transmitting device and the receiving 
device: i.e., the receiving device, in which data process- 
ing terminal 11 is adapted to HDLC, detects flag 
sequence fields 31, thereby recognizing the beginning 
and end of the frame. Furthermore, in accordance with 
HDLC, when a series of frames is transmitted continu- 
ously, at least one of flag sequences 31 may denote the 
end of one frame and the beginning of the next frame. 
[0004] As mentioned above, in HDLC. flag sequences 
31 are detected for synchronous frame operations. Con- 
sequently, it is possible to supervise whether the wire- 
less link according to HDLC is maintained or not 



Therefore, it is possible to prepare an application which 
monitors the link establishment and an application in 
which the process changes due to the (ink condition, 
e.g.. an application which ends in response to recogni- 

5 tion that the link has been disconnected. Accordingly, 
HDLC protocol prescribes that the transmitting device 
should transmit flag sequences periodically in order to 
prevent the receiving device's application from carrying 
out an undesirable operation when the interval between 

10 the frames from the transmitted device is too long (here- 
inafter, this type of interval is referred to as "inter-frame 
time"). In other words, a plurality of flag sequences 33 
are transmitted as inter-frame-time fills in HDLC as rep- 
resented in Figure 1 9. 

15 [0005] A system wherein the frames and flag 
sequences 33 are transmitted independently to the 
wireless channel is possible. However, the data-link 
layer of wireless communication unit 12, which is linked 
to the data-link layer of data processing terminal 11, is 

20 usually adapted to a protocol which requires wireless 
communication unit 12 to form a frame such that any 
data from data processing terminal 11 is inserted 
between the flag sequences having a prescribed bit pat- 
tern, and the frame is transmitted to the wireless chan- 

25 net Therefore, not only the usual data, but flag 
sequences 33 are also loaded in the information field of 
the frame in such a protocol, and then are transmitted to 
the wireless channel. 

[0006] For example, under the PDC system, the frame 

30 adapted to a data-link layer protocol (HDLC) of data 
processing unit 1 1 is loaded in the information field of 
the LAPDM (link access procedure for digital mobile 
channel) at wireless communication unit 12, and then 
transmitted to the wireless channel. As described 

35 above, the protocol to which the data-link layer of data 
processing terminal 11 is adapted, prescribes that the 
flag sequences be transferred to wireless communica- 
tion unit 12 in order to maintain the synchronization of 
frame operations, even if no essential data to be trans- 

40 ferred exists. Therefore, wireless communication unit 1 2 
loads the flag sequences into the information field of the 
LAPDM frame, and then transmits the frame to the wire- 
less channel. In the receiving device, wireless commu- 
nication unit 12 receives the LAPDM frame loaded with 

45 the flag sequences accordingly. 

[0007] Unlike devices which are always connected to 
commercial power supplies and may be applied to LANs 
(local area networks) and so on, mobile station devices, 
which are driven by small voltage batteries, have been 

so required to reduce the consumption of electric power. In 
order to reduce power consumption, with reference to 
development of protocols and applications, attempts 
have been made to eliminate the transmission and 
reception of unnecessary, frames in which data i6 not 

55 . stored since such unnecessary frames increase the 
electric power used when transmitting. Furthermore, 
the limited number of usable frequency bands available 
has also required that transmission and reception of 
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such unnecessary frames via the wireless channel be 
eliminated. 

[0008] If a new protocol and a new application special* 
ized for data communication in mobile communication 
systems were developed, the above problem would be 
solved. However, in view of the wide utilization of data 
communication in mobile communication systems, it is 
preferable that the protocols and applications which 
have been used in LAN and cable network techniques 
be carried over into the mobile communication tech- 
nique. 

[0009] However, as mentioned above, in the existing 
techniques for LANs and cable networks, the protocol 
requires that frames (e.g., HDLC requires flag 
sequences) without data be transmitted and detected, 
so as to synchronize the frame operations and to super- 
vise the maintenance of the wireless link. In addition, it 
is possible that the application at the uppermost layer of 
the OSI reference model changes the process due to 
the link condition. If such an application and protocol are 
utilized for a mobile communications system, then the 
transmission and receipt of frames containing no data 
via the wireless channel is inevitable. In summary, if an 
application which operates in existing LANs or cable 
networks is carried over into the conventional mobile 
communication system (i.e., the application assets are 
passed on), then power consumption is increased and 
the use of the wireless channel is not effective. 

DISCLOSURE OF THE INVENTION 

[001 0] Accordingly, it is an object of the present inven- 
tion to realize effective data communication for a mobile 
communication system, so as to reduce the power con- 
sumption of wireless mobile station devices and the like, 
and realize effective use in the radio frequency band. 
[0011] In order to solve the above-described prob- 
lems, the present invention's method for mobile data 
communication in which a communication protocol is 
used which prescribes that data prepared by an applica- 
tion be transmitted to a receiving device via a wireless 
communication channel and that unnecessary data 
other than the aforementioned data be prepared and 
transmitted to the wireless channel, is characterized in 
deleting the unnecessary data which is prepared 
according to the communication protocol, so that the 
unnecessary data is not transmitted to the wireless 
communication channel. If the mobile data communica- 
tion device additionally uses another communication 
protocol prescribing that the unnecessary data pre- 
pared by the preceding communication protocol be 
transformed and that the transformed unnecessary data 
be transmitted to the wireless communication channel, 
then the method comprises the step of deleting the 
unnecessary data which is transformed according to the 
communication protocol, so that the unnecessary data 
is not transmitted to the wireless communication chan- 
nel. 



[001 2] Accordingly, the unnecessary data or the trans- 
formed unnecessary data is deleted, and therefore is 
not transmitted to the wireless channel. Thus, it is pos- 
sible to create an environment in which unnecessary 

5 data or transformed unnecessary data is not transmitted 
to the wireless channel. Accordingly, the wireless chan- 
nel can be utilized effectively, and the consumption of 
electric power for transmission can be reduced. 
[001 3] In a first aspect of the mobile communication 

w device according to the present invention, the device 
comprises: a transmitting unit for transmitting input data 
to a wireless communication channel; a transmission 
protocol unit operating according to a transmission pro- 
tocol which prescribes that data prepared by an applica- 

75 tion be transmitted to the transmitting unit and that 
unnecessary data other than the aforementioned data 
be prepared and transmitted to the transmitting unit; 
and a transmission data processing unit for deleting the 
unnecessary data supplied from the transmission proto- 

20 col unit and transferring only the data prepared by the 
application to the transmitting unit. Accordingly, the 
unnecessary data is deleted, so that it is not transmitted 
to the wireless channel. Therefore, it is possible to cre- 
ate an environment in which unnecessary data is not 

25 transmitted to the wireless channel. Thus, the wireless 
channel can be utilized effectively, and the consumption 
of electric power for transmission by the device itself can 
be reduced. 

[0014] In a second aspect of the mobile communica- 

30 tion apparatus according to the present invention, the 
device comprises: a receiving unit for receiving data 
from a wireless communication channel; a reception 
protocol unit operating according to a reception protocol 
which prescribes that the data received by the receiving 

35 unit from the wireless communication channel be input 
into the reception protocol unit and the input data be 
transferred to the application; and a reception data 
processing unit for preparing data according to the 
reception protocol and inputting the prepared data to 

40 the reception protocol unit when the receiving unit does 
not receive data from the wireless communication chan- 
nel. Accordingly, the data prescribed by the reception 
protocol can be input into the reception protocol unit, so 
that the reception protocol unit can recognize the link 

45 establishment. Therefore, an application which recog- 
nizes the link establishment may be used. 
[0015] In addition, the first and second aspects may 
be combined and comprised within one mobile commu- 
nication device. In this case, the advantages of the 

so aspects may be achieved through one device only. 

[0016] Furthermore, it is possible to appropriately 
combine the above-mentioned mobile communication 
devices to make a system or apparatus. In this case, the 
unnecessary data deleted by the transmitting device 

55 can be supplemented in the receiving device, so that 
the advantages obtained in the first and second aspects 
may be accomplished simultaneously. 
[001 7] The program storage medium according to the 
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present invention is characterized in storing a program 
executing data communication by a mobile communica- 
tion device which operates according to a communica- 
tion protocol which prescribes that data prepared by an 
application be transmitted to a receiving device via a 5 
wireless communication channel and that unnecessary 
data other than the aforementioned data be transmitted 
to the wireless communication channel, the program 
executing an operation for deleting the unnecessary 
data which is prepared according to the communication 10 
protocol, so that the unnecessary data is not transmit- 
ted to the wireless communication channel If the mobile 
data communication device additionally uses another 
communication protocol prescribing that unnecessary 
data prepared by the preceding communication protocol 15 
be transformed and that the transformed unnecessary 
data be transmitted to the wireless communication 
channel, then the program may execute deletion of the 
unnecessary data which was transformed according to 
the communication protocol, so that the unnecessary 20 
data is not transmitted to the wireless communication 
channel. 

[0018] The program stored in the storage medium is 
executed by a computer system or the like, so that data 
communication by the above-described method for 25 
mobile data communication can be carried out to 
achieve the aforementioned advantageous effects. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

[0019] 



Rgure 9 is a block diagram showing the structure of 
a first variation of the data-communication mobile 
station device. 

Rgure 10 is a block diagram showing the structure 
of a second variation of the data-communication 
mobile station device. 

Rgure 11 is a block diagram showing the structure 
of a third variation of the data-communication 
mobile station device. 

Rgure 12 is a block diagram showing the structure 
of a fourth variation of the data-communication 
mobile station device. 

Rgure 13 is a block diagram showing the structure 
of a fifth variation of the data-communication mobile 
station device. 

Rgure 14 is a block diagram showing a data-com- 
munication mobile station device according to a 
second embodiment of the present invention. 
Rgure 15 is a block diagram showing the structure 
of a conventional data-communication mobile sta- 
tion device. 

Rgure 1 6 is a block diagram showing the structure 
of another conventional data-communication 
mobile station device. 

Rgure 1 7 shows the layer structure of an OSI refer- 
ence model. 

Rgure 18 shows the frame format for a protocol 
according to the HDLC. 

Rgure 19 shows an example of transmission of flag 
sequences as irrter-frame-time fills. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0020] With reference to the accompanying drawings, 
preferred embodiments of the present invention will now 
be described. In the referred drawings, the same refer- 
ence symbols are attached to elements which are com- 
mon to Figures 15 through 20, and descriptions thereof 
will be omitted. However, although the same symbols 
are used in the drawings, some of the elements have 
different functions, and only such functions will be 
described. 

A: Basic Structure 

[0021] The basic structure which is the basis or 
premise of the embodiments will be described first. 

A-1 : Mobile Communication Apparatus 

[0022] Figure 1 is a block diagram showing the basic 
structure of a mobile communication apparatus accord- 
ing to the present invention. As shown in Figure 1 , the 
mobile communication apparatus comprises data-com- 
munication mobile station device 41 and network device 
42 connected to data-communication mobile station 
device 41 via a wireless communication channel. 
[0023] Data-communication mobile station device 41 



Figure 1 is.a block diagram showing the basic struc- 
ture of a mobile communication apparatus. 
Figure 2 shows the format of a frame in accordance 35 
with protocol A to which the apparatus is adapted. 
Figure 3 is a block diagram showing the structure of 
a data-communication mobile station device, which 
may be used in the apparatus, without a hookup 
unit. 40 
Figure 4 is a block diagram showing the structure of 
another data-communication mobile station device, 
which may be used in the apparatus, with a hookup 
unit. 

Figure 5 is a block diagram showing the structure of 45 
another data-communication mobile station device, 
which may be used in the apparatus, with a plurality 
of hookup units. 

Figure 6 is a block diagram showing the structure of 
a data-communication mobile station device so 
according to a first embodiment of the present 
invention. 

Figure 7 is a flowchart showing the operation for 
deleting flag sequences in the data-communication 
mobile station device. ss 
Figure 8 is a. flowchart showing the operation for 
preparing the flag sequences by PAD 1a in the 
data-communication mobile station device. 
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comprises a data processing terminal, wireless mobile 
station device and the like. Data-communication mobile 
station device 41 operates in accordance with a proto- 
col (communication protocol) A for transmitting a frame, 
the format of which is shown in Figure 2, to the wireless 
communication channel, and receiving the same for- 
matted frame. In Figure 2, the flag denotes the begin- 
ning and end of the frame, and information denotes data 
which will be transmitted. Protocol A is provided with a 
protocol A (e.g., the aforementioned HDLC). by which 
prescribed data will be compulsorily transmitted to the 
wireless channel at certain time intervals, when data 
requiring transmission does not exist. In addition, proto- 
col A supervises the conditions for establishing the wire- 
less link between data-communication mobile station 
device 41 and network device 42 by detecting the pre- 
scribed data. On the other hand, network device 42 
comprises a base station and the like, and is also 
adapted to protocol A. 

[0024] While data-communication mobile station 
device 41 includes a data processing unit 1 , network 
device 42 includes a data processing unit 2. Data 
processing units 1 and 2 of data-communication mobile 
station device 41 and network device 42 delete the pre- 
scribed data which should be transmitted therefrom 
according to protocol A. Data processing units 1 and 2 
of data-communication mobile station device 41 and 
network device 42 prepare the prescribed data and 
transfer it to the application side in its own device 
according to protocol A. Consequently, although the 
prescribed data is not transmitted via the wireless chan- 
nel, an application installed in devices 41 and 42 can 
detect the prescribed data in order to maintain the link 
between devices 41 and 42. 

[0025] Various examples of data processing units in 
the data-communication mobile station device and the 
network device will be explained next. However, since 
examples of the data-communication mobile station 
device are similar to those of the network device, only 
those of the data-communication mobile station device 
will be explained, so that the description may be simpli- 
fied. 

A-2: Data-Communication Mobile Station Device with- 
out Hookup Unit 

[0026] Figure 3 shows the structure of a data-commu- 
nication mobile station device which does not include an 
internal hookup unit. The design resembles that of the 
device shown in Figure 1 . Although the data processing 
unit is situated below protocol A in the structure shown 
in Figure 3, it is possible to prepare protocol A to have 
the functions of a data processing unit. 

A-3: Data-Communication Mobile Station Device with 
One Hookup Unit 

[0027] Figure 4 shows the structure of a data-commu- 



nication mobile station device which includes an internal 
hookup unit. The data-communication mobile station 
device in Figure 4 comprises two parts: a data process- 
ing terminal and a hookup unit the data processing unit 

5 being linked with the wireless channel via the hookup 
unit In the structure shown in Figure 4, the data 
processing unit may be situated below protocol A. 
Instead, it is possible to prepare protocol A to have the 
function of a data processing unit or to provide the data 

w processing unit to a layer of the hookup unit, the layer 
being on the same level as protocol A. 

A-4: Data-Communication Mobile Station Device with a 
Plurality of Hookup Units 

15 

[0028] Figure 5 shows the structure of a data-commu- 
nication mobile station device which includes a plurality 
of internal hookup units. The data -communication 
mobile station device in Figure 5 may be divided into a 

20 data processing terminal and a plurality of hookup units, 
the data processing unit being linked with the wireless 
channel via the hookup units. In the structure shown in 
Figure 5, the data processing unit may be situated 
below protocol A. Instead, it is possible to prepare pro- 

25 tocol A to have the function of the data processing unit 
or to provide the data processing unit to a layer of any of 
the hookup units, the layer being the same level as pro- 
tocol A. 

[0029] Next, various embodiments based on the basic 
30 structure will be described. In the embodiments, the 
operations are governed by different protocols: the most 
distant units from the wireless channel are adapted to 
protocol A, the second-most distant units are adapted to 
protocol B, and the third-most distant unit are adapted 
35 to protocol C. In relation to the units to which protocols 
A, B and C are adapted, data link layers will be called 
data link layers A, B and C, respectively, and physical 
layers will be called physical layers A, B and C, respec- 
tively. In the embodiments, protocol A is the above-men- 
40 tioned HDLC. 

B: First Embodiment 

[0030] Figure 6 is a block diagram showing the struc- 
45 ture of a data-communication mobile station device 
according to a first embodiment of the present inven- 
tion. PAD (Packet Assembler/Disassembler) 1a in the 
data-processing-terminal-interface 13 has a packet 
assembling/disassembling function for the protocol for 
so data-link layer A and the protocol for data-link layer B. 
The packet assembling/disassembling function for the 
protocols serves to assemble and disassemble a 
packet. In PAD 1a in Figure 6, the packet assem- 
bling/disassembling function includes a function to dis- 
ss assemble a packet from data-link layer B for extracting 
the frame for the protocol for data-link layer A and to 
transfer the frame to physical layer A, and a function to 
assemble a packet including the frame for the protocol 
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for data-link layer A and to transfer the packet to data- 
link layer B. The term, "frame for the protocol for data- 
link layer A" means a frame which may be transferred 
between the data-link layer and the physical layer which 
operates in accordance with protocol A. s 
[0031] In addition, the PAD (transmission data 
processing unit and reception data processing unit) has 
an operational function to delete the flag sequences as 
will be described hereinafter 

[0032] The frame for the protocol for data-link layer 
A45 of the data processing unit (transmission protocol 
unit and reception protocol unit) 11 has a format in 
which data for transmission is inserted between flag 
sequences 31 with a prescribed bit pattern as shown in 
Figure 18. In addition, the protocol for data-link layer A 
prescribes flag sequences 33 to be transferred to the 
lower layers although no data requiring transmission 
exists during communication as shown in Figure 19. 
However, according to the flowchart shown in Figure 7. 
PAD 1a deletes flag sequences, so as not to transfer 
them to the wireless communication unit (transmitting 
unit and receiving unit) 12 if the flag sequences are 
transferred n times without data for transmission from 
data processing terminal 11. 

[0033] Otherwise, the frames for the protocol for data- 
link layer A45 are transferred via the data-processing- 
terminal -interface 13 to wireless communication unit 12, 
and then loaded in the information fields of the frames 
for the protocol for data-link layer C47, so as to be trans- 
mitted to the wireless channel. In this case, each of the 
frames for the protocol for data-link layer A45 may be 
loaded in each of the frames for the protocol in data-link 
layer C47. However, units which do not recognize 
frames are also acceptable. 

[0034] Next, with reference to the flowchart shown in 
Figure 7, the operation for deleting the flag sequences 
in data-processing -terminal -interface 13 will, be 
explained. 

[0035] First, PAD 1 a detects the flag sequence in step 
S21 during communication. Then, in step S22, PAD 1a 
determines whether the newly detected flag sequence 
accompanies data transmission or not Here, if the flag 
sequence does not accompany data transmission, PAD 
1a increases counter number n'by an increment of 1 in 
step S23. A determination is made that the present flag 
sequence does not accompany data transmission only 
when there is no data between the present flag 
sequence and the preceding flag sequence, and 
present flag sequence and the proceeding ^ flag 
sequence. After step S23, in step S24, PAD 1a deter- 
mines if the counter number n' is equal to or greater 
than a predetermined number n at step S24. Here; if the 
counter number n' is equal to or greater than a predeter- 
mined number n, PAD 1a deletes the received, flag 
sequence in step S25. 

[0036] On the other hand, at step S22, if the subject 
flag sequence accompanies data transmission, then in 
step S26, PAD 1a transfers the data with the flag 



sequence, as in the initial format to wireless communi- 
cation unit 12, and resets the counter number n' to 1. 
The routine then returns to step S21. Additionally, at 
step S24, if the counter number ri is less than the pre- 
determined number n, then, in step S27, PAD 1a trans- 
fers the data with the flag sequence, as in the initial 
format, to wireless communication unit 12. The routine 
then returns to step S21 . 

[0037] In summary, after the flag sequences are trans- 
ferred n times without data transmission from data 
processing terminal 11, PAD 1a operates to delete the 
received flag sequences before receiving subsequent 
data. In the preferred embodiment, in order to minimize 
total transmission of unnecessary flag sequences, the 
number n is set in advance to be 2 
[0038] By virtue of the above-described operational 
function of PAD 1a in accordance with the present 
embodiment, if there is no data to be transmitted, the 
flag sequences prepared in data processing terminal 1 1 
can be deleted in data-processing-terminal-interface 
13, so that they are not supplied to wireless communi- 
cation unit 12. Accordingly, it is possible to create an 
environment in which frames with unnecessary flag 
sequences are not transmitted to the wireless channel. 
In other words, the wireless channel is not used for 
transmission of unnecessary frames which do not con- 
tain data requiring transmission. Therefore, the wireless 
channel can be utilized effectively, and the consumption 
of electric power by wireless communication unit 12 (for 
example, a wireless mobile station device) can be 
reduced. 

[0039] Furthermore, PAD 1a has another operational 
function to prepare flag sequences which will be 
described next. 

[0040] As discussed above, PAD 1 a extracts the frame 
for the protocol for data-link layer A from the information 
field of the packet which is being transferred from data- 
link layer B to the upper layer, and transfers the frame to 
data processing terminal 1 1 via physical layer A. How- 
ever, when m seconds have passed after transferring 
the frame for the protocol for data-link layer A to data 
processing terminal 11, PAD 1a prepares the flag 
sequence and transfers it to data processing terminal 
1 1 . This operational flow is shown in the flowchart in 
Figure 8. As may be understood from Figure 8, PAD 1a 
comprises a timer. During the interval when the timer 
count is determined to be less than m seconds at step 

532, PAD 1a repeats the processes of steps S32 and 

533, Namely, PAD 1a receives the packet loaded with 
data from wireless communication unit 12 and transfers 
the frame loaded with the subject data for the protocol 
for data-link layer A to physical layer A of data process- 
ing terminal 1 1 (step S32), and resets the timer for com- 
mencing count up again (step S33). When the timer 
count is determined to be equal to or greater than m 
seconds (the time limit), PAD 1a prepares the flag 
sequence and transfers it to physical layer A in step 

534, and resets the timer for commencing count up 
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again in step S33. Accordingly, during the interval when 
wireless communication unit 12 receives no data from 
the wireless channel, the flag sequences are trans- 
ferred from PAD 1 a to data processing terminal 1 1 at an 
interval of m seconds. The above-mentioned "m sec- 5 
onds" is the time interval in which the protocol for data- 
link layer A can maintain the link establishment, and 
may be specifically decided according to the protocol for 
data-link layer A. 

[0041 ] In summary, when PAD 1 a which receives data 10 
from which the flag sequences have been deleted by 
virtue of the operation represented in Figure 7 does not 
receive data from wireless channel 1 2 for m seconds or 
more then PAD 1a prepares flag sequences and trans- 
fers them to data link layer A 45 of data processing ter- 15 
minal 11. Therefore, the application installed in data 
processing terminal 1 1 can receive the flag sequences 
as the inter-frame-time fills, so that data-link layer A of 
data processing terminal 1 1 can maintain the link estab- 
lishment. Accordingly, it is possible to certainly maintain 20 
with surety the link between the data-communication 
mobile station device and the network device, so that 
the upper-level application is not affected by the fact that 
the flag sequences are not sent through the wireless 
channel. ' 25 

'•3 

B-1: First Variation 

[0042] Figure 9 is a block diagram showing the struc- 
ture of a first variation of the data-communication 30 
mobile station device according to the first embodiment. 
As depicted in Figure 9, a data processing unit 1b, the 
operational function of which will be described, is 
inserted between data-link layer A45 and physical layer 
A48 in data processing terminal 1 1 in accordance with 35 
the first variation, and the operational function carried 
out by data processing unit 1b is deleted from the PAD 
of data-processing-terminal -interface 13. 
[0043] Data processing unit 1b deletes a flag 
sequence and does not transfer it to physical layer A48 40 
of data processing terminal 1 1 if a flag sequence with- 
out data transmission is transferred from data-link layer 
45 to the lower layer. Accordingly, this kind' of flag 
sequence from data-link layer A45 is not transferred to 
the wireless channel. In addition, data processing unit 45 
1 b prepares a flag sequence and transfers it to data-link 
layer A45 when a time period (e.g., m seconds) has 
passed after transferring the preceding frame for the 
protocol for data-link layer A or the preceding flag 
sequence to data-link layer A45. ft so 

[0044] As may be clearly understood by the above 
description, since unnecessary frames without data are 
not transmitted to the wireless channel in the present 
variation, similar to the data-communication mobile sta- 
tion device in Figure 6, the wireless channel can be 55 
used effectively and the consumption of electric power 
by wireless communication unit 12 can be reduced. In 
addition, since the application in data processing termi- 



nal 1 1 can receive the flag sequences as inter-frame- 
time fills, the application in data processing terminal 1 1 
can recognize the link establishment of data-link layer 
A, so as to maintain the link between the data-commu- 
nication mobile station device and the network device. 
The above-described advantages are common to the 
second through fifth variations which will be explained 
hereinafter. 

B-2: Second Variation 

[0045] Figure 1 0 is a block diagram showing the struc- 
ture of a second variation of the data-communication 
mobile station device according to the first embodiment. 
As depicted in Figure 10. a data processing unit 1c, the 
operational function of which will be described, is 
inserted between data-link layer B46 and network layer 
49 in wireless communication unit 12 in accordance 
with the second variation, and the operational function 
carried out by data processing unit 1c is deleted from 
the PAD of data-processing-terminal-interface 13. 
[0046] Data processing unit 1 c of wireless communi- 
cation unit 12 deletes a flag sequence and does not 
transfer it to network layer 49 if data processing unit 1c 
receives the flag sequence without the data transmis- 
sion from data processing terminal 1 1 . In addition, data 
processing unit 1c prepares a flag sequence and trans- 
fers it to data-link layer B46 when a time period (e.g., m 
seconds) has passed after transferring the frame for the 
protocol for data-link layer A or the preceding flag 
sequence to data-link layer B46. 

B-3: Third Variation 

[0047] Figure 1 1 is a block diagram showing the struc- 
ture of a third variation of the data-communication 
mobile station device according to the first embodiment. 
As may be clearly understood by Figure 1 1 , the transfer- 
ring of the protocol is not carried out in data-processing- 
terminal-interface 13 in accordance with the third varia- 
tion. Instead of the PAD, data-processing-terminal-inter- 
face 13 is provided with a data processing unit 1d, the 
operational function of which will be described. 
[0048] Data processing unit 1d deletes a flag 
sequence and does not transmit it to the wireless chan- 
nel if flag sequences without data transmission are 
transferred from data processing terminal 1 1 n times or 
more in series. In addition, when m seconds have 
passed after transferring the preceding frame for the 
protocol for data-link layer A, data processing unit 1d 
prepares flag sequences and transfers them until a 
frame loaded with data is transmitted from wireless 
communication unit 12. 

B-4: Fourth Variation 

[0049] Figure 1 2 is a block diagram showing the struc- 
ture of a fourth variation of the data-communication 
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mobile station device according to the first embodiment 
As depicted in Figure 12, data processing terminal 11 
and wireless communication unit 12 are directly con- 
nected to each other, or functionally connected on the 
same hardware. A data processing unit 1 e is inserted 
between a physical layer A50 and a network layer 49 in 
the wireless communication unit. With the exception of 
the protocol for the lower layer, the operational function 
of data processing unit 1 e is the same as that of data 
processing unit 1c in Figure 10, so that the description 
will be omitted. 

B-5: Fifth Variation 

[0050] Figure 1 3 is a block diagram showing the struc- 
ture of a fifth variation of the data-communication 
mobile station device according to the first embodiment. 
As shown in Figure 1 5, in accordance with the fifth vari- 
ation, a data processing unit 1f is inserted between a 
physical layer A48 and data-link layer A45 in -data 
processing terminal 1 1 . The operational function of data 
processing unit 1f is the same as that of the data 
processing unit lb in Figure 9 and the structure of wire- 
less communication unit 12 is the same as shown in 
Figure 1 1 , so that descriptions thereof will be omitted. 
[0051 ] As shown in Figures 6 through 1 3, the physical 
layers A among different units are connected with one 
another in an appropriate manner, using, for example, a 
cable connection through which voltage or current 
passes as signals, a wireless communication means, 
an optical communication means using with infrared 
waves or laser beams, or a sound wave communication 
means. 

C: Second Embodiment 

[0052] Figure 14 is a block diagram showing a data- 
communication mobile station device according to a 
second embodiment of the present invention. As shown 
in Figure 14, the mobile communication apparatus com- 
prises a data-communication mobile station device 41 
and a network device 42. These may be connected with 
each other via a wireless channel, so that a data-link 
layer of network device 42 may be linked with a data-link 
layer 43 of data processing terminal 1 1 . 
[0053] The structure of data-communication mobile 
station device 41 is the same as in the preceding first 
embodiment and the variations thereof, but is simplified 
in Figure 14. That is, data processing unit 1 for deleting 
and preparing the flag sequences is situated between 
data-link layer 43 and the wireless channel. Similarly, in 
network device 42, data processing unit 2 resembling 
data processing unit 1 is situated between data-link 
layer 44 and the wireless channel. 
[0054] As may be understood by the above descrip- 
tion of the first embodiment, when data processing unit 
1 of data-communication mobile station device 41 
receives a flag sequence from data link layer 43 of data- 



communications mobile station device 41 which does 
not accompany data transmission, then, in accordance 
with the operational flow shown in Figure 7, data 
processing unit 1 deletes the flag sequence so that it is 

5 not transmitted to the wireless channel. Similarly, data 
processing unit 2 of data-communication mobile station 
device 42 deletes the flag sequence which does not 
accompany data transmission in accordance with the 
operational flow represented in Figure 7, so that it is not 

10 transmitted to the wireless channel when data process- 
ing unit 2 receives such a flag sequence from data-link 
layer 44 of network device 42. 

[0055] In summary, the flag sequences without data 
transmission are deleted in data-communication mobile 

is station device 41 and network device 42, so that they 
are not transmitted to the wireless channel. Accordingly, 
it is possible to create an environment in which the 
frames with the unnecessary flag sequences are not 
transmitted to the wireless channel. In other words, the 

20 wireless channel is not used for transmission of unnec- 
essary frames without data which should be transmit- 
ted. Therefore, the wireless channel can be utilized 
effectively, and the consumption of electric power by 
wireless communication unit 12 can be reduced. In par- 

25 ticular, since wireless communication unit 12 of data- 
communication mobile station device 41 is a wireless 
mobile station device or the like, users can benefit tre- 
mendously from the reduction in power consumption. 
[0056] Furthermore, as may be understood by the 

30 description of the first embodiment, after reception of 
data from which flag sequences are deleted since they 
do not accompany data transmission from the wireless 
channel, data processing unit 1 in data-communication 
mobile station device 41 prepares the flag sequences 

35 and transfers them to data-link layer 43 of data process- 
ing terminal 1 1 as depicted in Figure 8. Similarly, after 
reception of the data from which flag sequences are 
deleted since they do not accompany data transmission 
* from the wireless channel, data processing unit 2 in the 

40 data-communication mobile station device 42 prepares 
the flag sequences and transfers them to data-link layer 
44 of the application unit. 

D: Supplemental Description 

45 

[0057] Although the embodiments described above 
are adapted to HDLC, the present invention is not 
intended to be limited thereto, but is to be accorded to 
any protocols which subscribe that data (which should 

so not be limited to the flag sequence) unnecessary to 
essential data transmission should be transmitted. 
[0058] In addition, although flag sequences without 
data transmission are deleted so as not to be transmit- 
ted to the wireless channel in the above-described 

55 embodiments, the present invention is not limited 
thereto. For example, if the flag sequences are loaded in 
frames for another protocol for another data-link layer 
(i.e., if the flag sequences are transformed by another 
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protocol for another data-fink layer), then the frames as 
a whole may be deleted so that they are not transmitted 
to the wireless channel. 

[0059] In addition, a computer program which exe- 
cutes the operational functions carried by the above- s 
described embodiments may be stored in a storage 
medium, and the operational functions may be executed 
by reading the computer program from the program 
storage medium using a computer system. The pro- 
gram storage medium may be located in the computer 10 
system executing the operational functions or in an 
optional position on a computer network. 
[0060] By reducing the power consumption of the 
wireless mobile station device or the like, the lifetime of 
the battery can be enhanced. v is 

Claims 

1 . A method for mobile data communication using a 
communication protocol, the communication proto- 20 
col prescribing that data prepared by an application 
should be transmitted to a receiving device via a 
wireless communication channel, and that unnec- 
essary data other than the aforementioned data 
should be prepared and transmitted to the wireless 25 
channel, the method comprising: \\ K 

deleting the unnecessary data which is pre- 
pared according to the communication proto- 
col, so that the unnecessary data is not 30 
transmitted to the wireless communication 
channel. 

2. A method for mobile data communication using 
communication protocols, one of the communica- 35 
tion protocols prescribing that data prepared by an 
application should be transmitted to a receiving 
device via a wireless communication channel, and 
that unnecessary data other than the aforemen- 
tioned data should be prepared, the other of the 40 
communication protocols prescribing that the 
unnecessary data should be transformed and the 
transformed unnecessary data should be transmit- 
ted to the wireless communication channel, the 
method comprising: 45 

deleting the unnecessary data which is trans- 
formed according to the other of the communi- 
cation protocols, so that the unnecessary data 
is not transmitted to the wireless communica- so 
tion channel. 

3. A mobile communication device comprising': 

a transmitting unit for transmitting input data to 55 
a wireless communication channel; * \ 
a transmission protocol unit operating accord- 
ing to a transmission protocol, the transmission 



protocol prescribing that data prepared by an 
application be transmitted to the transmitting 
unit and that unnecessary data other than the 
aforementioned data should be prepared and 
transmitted to the transmitting unit; and 
a transmission data processing unit deleting 
the unnecessary data supplied from the trans- 
mission protocol unit and transferring only the 
data prepared by the application to the trans- 
mitting unit. 

4. A mobile communication device comprising: 

a receiving unit receiving data from a wireless 
communication channel; 
a reception protocol unit operating according to 
a reception protocol, the reception protocol 
prescribing that the data received by the 
receiving unit from the wireless communication 
channel be input into the reception protocol unit 
and that the input data be transferred to the 
application; and 

a reception data processing unit preparing data 
according to the reception protocol and input- 
ting the prepared data to the reception protocol 
unit when the receiving unit does not receive 
data from the wireless communication channel. 

5. A mobile communication device comprising : 

a transmitting unit for transmitting input data to 
a wireless communication channel; 
a receiving unit receiving data from the wire- 
less communication channel; 
a transmission protocol unit operating accord- 
ing to a transmission protocol, the transmission 
protocol prescribing that data prepared by an 
application be transmitted to the transmitting 
unit and that unnecessary data other than the 
aforementioned data be prepared and trans- 
mitted to the transmitting unit; 
a reception protocol unit operating according to 
a reception protocol, the reception protocol 
prescribing that the data received by the 
receiving unit from the wireless communication 
channel be input into the reception protocol unit 
and that the input data be transferred to the 
application; 

a transmission data processing unit deleting 
the unnecessary data supplied from the trans- 
mission protocol unit and transferring only the 
data prepared by the application to the trans- 
mitting unit; and 

a reception data processing unit preparing data 
according to the reception protocol and input- 
ting the prepared data to the reception protocol 
unit when the receiving unit does not receive 
data from the wireless communication channel. 
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6. A mobile communication apparatus comprising the 
mobile communication device stated in claim 3 and 
the mobile communication device stated in claim 4. 

7. A mobile communication apparatus comprising the s 
mobile communication device stated in claim 3 and 
the mobile communication device stated in claim 5. 

8. A mobile communication apparatus comprising the 
mobile communication device stated in claim 4 and 10 
the mobile communication device stated in claim 5. 

9. A mobile communication apparatus comprising at 
least two mobile communication devices stated in 
claim 5. 15 

10. A program storage medium in which a program is 
stored, the program executing data communication 
by a mobile communication device which operates 
according to a communication protocol, the proto- 20 
col prescribing that data prepared by an application 

be transmitted to a receiving device via a wireless 
communication channel and that unnecessary data 
other than the aforementioned data be transmitted 
to the wireless communication channel, the pro- 25 
gram executing an operation for deleting the unnec- 
essary data which is prepared according to the 
communication protocol, whereby the unnecessary 
data is not transmitted to the wireless communica- 
tion channel. '.•*•> so 

11. A program storage medium in which a program is 
stored, the program executing data communication 
by a mobile communication device which operates 
according to communication protocols, one- of the 35 
communication protocols prescribing that data pre- 
pared by an application be transmitted to a receiv- 
ing device via a wireless communication channel 
and that unnecessary data other than the. afore- 
mentioned data be prepared, the other of the com- 40 
munication protocols prescribing that ' the 
unnecessary data be transformed and that the 
transformed unnecessary data be transmitted to 
the wireless communication channel, the program 
executing an operation for deleting the unneces- 45 
sary data which is transformed according to the 

' other of the communication protocols, whereby the 
unnecessary data is not transmitted to the wireless 
communication channel. 
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